Abstract. To approximatethe fractionalintegralof order a in (0,1), we u s e a n integral representationbased on exponential functions introduced in a previous paper, and we p r e s e n t a s c heme to approximate the whole family of associated linear di erential equations:
Introduction
Suppose that you want to compute the fractional integral where is a nite subset. Thus,
The second step is the time discretization. E a c h function y x , x 2 , i s a p p r o ximated by a function (n) y x (t) depending on a partition n of (0 +1). This approach is successful when in the spatial aproximation we m a n a g e t o k eep the dimension low, that is the cardinal of small. It has been shown (see 2, 3] ), that even if we replace u by a v ery rough signal, u = _ B=" white noise", which i s the case when we need to approximate fractional Brownian motion, then to obtain a precision of the order sup 
The time discretization schemes
In this communication w e shall focus our interest on the time discretization step. It is natural to use an Euler's scheme:
Keeping in mind the example of u = _ B= \white noise", we i n troduce the primitive of u,
and we prefer to use the scheme
To b e m o r e p r e c i s e w e consider a regular partition of the interval 0 T ]: (t k = T k=n 0 k n) a n d
A classical Gronwall's type upper bound is (see, e.g. This may n o t b e a v ery good upper bound. Indeed, in the case of fractional Brownian motion, U is Brownian motion, and therefore locally H older continuous of index
2 ). The upper bound we o b t a i n o n t h e i n terval 0 1] is, up to multiplicative constants, e x n ; . W e h a ve t o t a k e i n to account that to obtain a precision of order , one has to consider a partition ( ) with end point s u p ( ( )) ' ; 2 2 +3 therefore, n should be, very roughly, n ' exp( ; 2 2 +3 ) w h i c h is clearly inacceptable. Hence, we h a ve to build a scheme adapted to the approximation of the whole family of linear di erential equations (1.1). More precisely, w e l e t h = T= nand de ne y x (t) = e ;xt z x (t) z x (t) = Z t 0 f x (s)u(s) ds (n) y x (t) = e ;xt (n) z x (t) (n) z x (t) = (n) z x (t) ; z x (t) = jz x (t)j k uk L p (0 t) (qx) ;1=q k uk L p (0 t) (2T= q ) 1=q n ;1=q
